Determination of basal acetylcholine release in vivo by rat brain dialysis with a U-shaped cannula: effect of SM-10888, a putative therapeutic drug for Alzheimer's disease.
A U-shaped dialysis cannula was implanted into rat frontal cortex, hippocampus and striatum, and after 1 day for surgical recovery the cannula was perfused with Ringer's solution without any acetylcholinesterase (AChE) inhibitor under freely moving conditions. With a highly sensitive assay method for acetylcholine (ACh), the basal ACh content in the dialysates were detectable in those brain regions for several hours. The basal levels in the frontal cortex, hippocampus and striatum were 82 +/- 9, 72 +/- 4, 70 +/- 8 fmol/20 microliters (mean +/- S.E.M.), respectively. When SM-10888, a novel AChE inhibitor and putative therapeutic drug for Alzheimer's disease, was injected intraperitoneally, ACh in the dialysate of the cortex increased in a dose-dependent manner. Changes in the levels of hippocampal and striatal ACh release evoked by SM-10888 were similar to, but smaller than, that in the cortex. These data suggest that since the present assay method is able to determine in vivo basal ACh release in the dialysate without any AChE inhibitor, it is possible to study the effect of a novel drug such as SM-10888 in the brain regions.